Cities and regions in Europe play an increasingly active role in providing and/or promoting broadband access to the Internet. Reasons for such policies can be spurring economic development and strengthening social inclusion. In this article, we describe and analyse local policy interventions in the broadband infrastructure market and present a typology of five different kinds of policy: community networks, supply policies in newly built / redevelopment areas, demand policies, generic supply policies and group-oriented supply policies. Subsequently, we confront the various benefits of the local policies with their associated risks and costs. The theoretical arguments and explanations are backed up by several empirical case studies: Chicago, Eindhove n, Groningen, Manchester, Rotterdam and Stockholm. 
Introduction
Cities and regions in Europe play an increasingly active role in providing and/or promoting broadband access to the Internet. Some cities are concerned that weaker groups will have little chances to get broadband access, and should be helped (i.e. SQW Ltd, 2002) . Others take a more offensive stance, and promote broadband access to strengthen the local image, attract innovative companies and/or highly-skilled people.
Peripheral cities take action to tackle spatial discrimination by telecom companies.
Some researchers (Leighton, 2001 is the most outspoken) warn for the many pitfalls and negative side effects of broadband policies; others are more moderate, or even argue that governments should intervene to prevent a broadband divide (Graham, 2002) .
Much of this literature addresses national policies. However, there are strong indications that policies on the local level are gaining in importance (Umino, 2002) .
In this article, we will describe and analyse local policy interventions in the broadband infrastructure market. We will confront the various (alleged) benefits of the local policies with their associated risks and costs.
Section 2 defines what broadband is, and mentions a number of t echnologies that convey it. In section 3, as a context, we describe some recent developments in Europe's broadband market. In section 4, we present a typology of local/regional broadband policies, based on a number of examples from mostly European cities. In section 5 we discuss and analyse the potential benefits that local broadband policies can bring, and compare the policy types along this line. In section 6, we discuss the costs and risks of the various types of intervention and confront the case studies with the arguments listed in the literature. Section 7 concludes. This paper is based on an in-depth study of e-strategies of a number of European cities.
Besides a thorough literature study, we obtained information by analysing policy documents and web resources and interviewing key persons in a number of cities, which have an active broadband promotion strategy. We have studied the cases of Groningen, Eindhoven, Manchester, Rotterdam and Stockholm in depth, but use other examples as well.
connections with data speeds exceeding 128 Kbps. This definition is mostly used by policymakers, and also marks the difference with dial-up Internet connections (normal telephone connection and ISDN).
Broadband is different from "narrowband" in two important respects: first, it offers much more capacity, and second, broadband technologies entail an "always on" connection: the user does not need to dial into a network, but is always online. This constant connection greatly facilitates the use of a network, and leads to more intensive use.
Broadband enables to use the Internet for new purposes. It greatly facilitates the exchange of large files like movies, images and sound. This creates opportunities for business and leisure applications. For workers, broadband makes i t easier to "telework" as connecting to the company network and swapping large files is much more easy.
Other applications are video-on demand, online gaming, videoconferencing, and many other interactive features.
Broadband can be delivered by several t echnologies. The most commonly used technologies include: DSL, coaxial cable, powerline, optic fibre, satellite, UMTS and WLAN. Table 1 gives an overview of the different technologies discussed below. Coaxial cable brings broadband Internet via the television cable network. Some minor technological adjustments are needed to prepare the coaxial cables for data transport.
The average speed of cable Internet is lower than DSL. To make the cable suited for higher data speeds and symmetrical data traffic, these networks have to be upgraded.
Television cable companies have a dominant position in this market sinc e they own the infrastructure.
Optic fibre enables very high-speed data traffic. In the last decade, much has been invested in fibre optic "backbones", either in the form of "city rings" or as backbones connecting major cities. Telecom companies use these high-capacity lines to accommodate telephone and Internet traffic, and many larger companies have leased capacity to link their establishments on several locations. Linking these fibre backbones to individual houses (fibre-to-the-home) or buildings (fibre-to-the-building or fibre-tothe-block) would create the possibility for very high-speed Internet for consumers and 
Broadband adoption
The level of broadband adoption varies considerably among countries, and also the types of access are different. Figure 1 shows that penetration rates in the US (more than 3 users per 100 inhabitants) are much higher than in Europe (less than 1 user per 100 inhabitants). Korea shows the highest number: 14% of the population has broadband access. In Europe, Sweden is the frontrunner, with a high percentage of fibre connections. In most countries, cable and DSL are the main conveyors of broadband. In the UK, the uptake is still very low. 
Broadband in space
The supply of broadband is not equal i n space. In general, the supply of broadband is the highest in the larger metropolitan areas, where the demand is biggest. These regions are well endowed with competing infrastructures (copper and coaxial cable). Also, in these areas companies can connect to optic fibre, as many of these places are nodes of optic fibre networks. Metropolitan areas also tend to have more operators that compete on the existing infrastructures. In the Netherlands, the two mostly used broadband Some companies and municipalities are planning to construct optic fibre networks, but up till now fibre is only present in telecom backbone infrastructures and city rings.
Similar situations prevail in other European countries.
Cities tend to have a better broadband supply than rural areas or remote places, but also, cities tend to be the first places where new technologies are available (Leighton, 2001; Prieger, 2001) . As a result, consumers and companies can choose from newer technologies. Also within metropolitan areas there are differences. In Manchester for instance, not all neighbourhoods have cable connections. In Rotterdam the number of broadband suppliers differs between neighbourhoods. In cities, as Graham (2002) notes, new apartments and districts are better connected than apartments/districts already in place. In Helsinki, some new development areas are endowed with optic fibre, and are thus much better connected than other parts of the city. In many cities, business districts are best connected. An extreme example is the City of London, where a multitude of broadband providers offers business solutions. Graham (p.34, 2002) argues that in many cities a digital divide is being created: Clusters and enclaves of 'superconnected'
people, firms and institutions often rest cheek-by-jowel with large numbers of people with non-existent or rudimentary access to communications technologies.
In smaller or remote towns, the situation often is even less rosy. In many small places without cable infrastructure, there is only one telecom provider, a de facto monopolist.
For broadband, consumers depend on the willingness of the telecom provider to prepare their network for DSL. Even in the Netherlands, a small and densely populated country, several villages are not endowed with DSL and stay deprived of broadband.
As shown, broadband adoption is rising throughout Europe. However, governments on seve ral levels are not satisfied with the adoption speed, and fear that certain groups or areas will remain without broadband.
From all of these perspectives, broadband increasingly gets policy attention. On the European level, regulatory measures have been taken to promote unbundling infrastructure from services, in order to increase service competition, on the copper network, and, more recently, on cable networks (Dombey and Guerrera, 2003) . Also, national governments promote or plan to invest in broadband networks, or promote the development of broadband services, from the view that it might enhance national competitiveness. Some governments are concerned that the capacity limits of copper and coax cable are in sight, and that higher capacity infrastructure is needed to provide citizens with future-proof connections (fibre-to-the-home, for instance).
More recently also lower-level governments (local and regional) have become active in stimulating broadband. In the next section, we discuss five types of local broadband policies.
Urban and regional broadband Internet policies
In our survey in European cities, we encountered a number of local broadband policies.
We have divided them in five types: 1) The formation of community networks, 2) generic supply policies to provide citizens and companies with broadband, 3) policies to increase broadband supply in newly built / redevelopment areas, 4) policies to bring broadband to specific groups in the city and 5) policies aimed to boost the demand for broadband. Table 2 contains the typology of the policies, and summarizes each type's policy objective and rationale. Below, each type is described and exemplified. 
Demand policies (Eindhoven)
Improve the provisio n of broadband infrastructure and services, with positive impact on quality of life and attracting innovative (ICT) companies to the region Demand subsidies can resolve "chicken and egg" deadlock that keeps companies from investing in new infrastructures
Community networks
In many places in Europe and the US, community networks are being constructed. In one typical form of a community network, local governments create an optic fibre infrastructure that links up public and semi-public organisations in the city, and let service providers compete on that network.
The city of Groningen (located in the northern part of the Netherlands) is an example.
Like any Dutch city, Groningen is endowed with copper and coax cable infrastructure.
Every citizen and company has access to this. However, Groningen companies pay more for broadband connections than companies in several other towns, because of the long distance from Groningen to Amsterdam where the main Internet exchange is located. In Groningen, prices for glass fibre (leased lines) are 5 to 10 times higher than in the Randstad area (NOM, 2002) . To improve the local broadband situation, the city has taken the initiative to create a Community Broadband Network. On the long haul, the Community Network plan aims to create a citywide public fibre network. In the first stage the goal is to connect around 170 public buildings in the city of Groningen to the network. The city has calculated that substantial costs savings can be achieved when the telecom expenses of all the participating organisations are capitalised and invested in the network. The city can cheaply roll out a fibre network as it already owns two city rings, empty tubes that can relatively cheaply be filled with fibre. In the city's concept, the network will be owned by the municipality or a 100% public company. Private firms will provide the services via the network. It is hoped and expected that compared to the current situation, more services will be offered at lower prices. In a later stage, also companies and citizens are to be connected. The community network is in an advanced stage of development: the business model is ready and there are detailed plans and cost expectations for the construction stage.
The Chicago CivicNet is a well-known early example of a community network. The concept of CivicNet is to bundle the communications spending of all the municipal agencies. CivicNet positions their $32m annual spending for voice and data communications in the role of anchor tenant, which enables CivicNet to construct a fibre network. Unlike in the Groningen case, the government does not actually own the fibre (Krebs, 2001) . The city contributes to make the network cheaper, because it has access to valuable resources such as tunnels and conduits. For i nstance, using sewer pipes for fibre lines sharply reduces the costs of digging and trenching. In its role of anchor tenant, the City of Chicago is offering the opportunity to other users -businesses, creating optic fibre networks that connect individual buildings. Compared to private telecom companies, cities have three strengths: A great ability to bundle demand, thus creating critical mass for a high-capacity network, their control over the physical infrastructure (ducts, sewage systems) that greatly facilitates the creation of such networks, and the relatively cheap loans that cities can obtain.
Generic broadband supply policy
A second type of broadband policy concerns the generic supply of broadband. In this type, cities/regions roll out broadband infrastructure throughout the urban area. The absolute European frontrunner regarding such a policy is the Stockholm municipality in Sweden. Back in 1994, the city decided to set up a public company, Stokab, to build a fibre network. One of the reasons for doing this was unwillingness of the private sector (Telia, the Swedish telecom incumbent) to connect individual buildings to fibre. The city started the public company to roll out a fibre network throughout the city. The underlying vision was that a wide availability of superior broadband would make the city more attractive for inhabitants and companies. The city owns € 5.5m in Stokab shares and has provided the company with € 63m in loans. Stokab is an operatorindependent provider that leases dark fibre connections to operators, private companies and other organisations (Isenberg, 1998) 
Broadband investment in newly built / redevelopment areas
Another way local governments are involved in broadband is in newly constructed areas. It is relatively easy and cheap to provide these areas with fibre-to-the-home. The city of Rotterdam is an example. The cities' development corporation puts fibre optic infrastructure in the ground in two such areas. In total, 6,750 homes will be connected to fibre. The city will be the owner of the infrastructure. A private company is to win a concession to activate the netwo rk, and other companies are invited to lease capacity and/or to offer services (TV, radio, Internet and voice) over the network. The municipality encourages competition on the network, which will hopefully result in more and better services at lower prices. In the two pilot areas, local government invests € 4.6m. In the longer run, the city's ambition is to connect every house in the municipality to broadband. This would cost an estimated € 200m for the passive network (Woets, 2002) .
Group-oriented supply policy
As a fourth type of broadband policy, some cities seek to bring broadband to deprived groups, to tackle an emerging 'broadband divide'. Manchester provides a good example.
Recently, the city of Manchester has decided to invest in a Wireless Local Area Network (WLAN) in the deprived neighbourhood of East Manchester. In an ambitious scheme, the City Council is now providing East Manchester with a WLAN. This will enable people in the area (4,500 houses) to access the local intranet for free. People who want to access the Internet need to pay the normal monthly fee to an Internet Service Provider, of around € 24. Not only houses will be connected, but also community centres, schools and several public Internet access points. In the rollout of the network, these are the first to be connected. A private company is constructing the network. The maximum speed will be 10Mbps. This is a high speed: a typical DSL user in the UK gets a speed of 512Kbps for a monthly fee of €40.
Currently, in Manchester every citizen can have dial-up Internet access using the fixed telephone network, and in many places, cable Internet is available. However, in practice, in several deprived neighbourhoods (such as East Manchester), many people don't have a landline connection, for several reasons. Some people were simply cut off because they didn't pay the bills; others switched to mobile. These people have no chance to be connected to the Internet. The urban broadband policy aims to fill this gap by offering people the opportunity to be online even when they don't have a fixed telephone connection. The municipality hopes that the WLAN access increases social inclusion by offering the opportunity to get information and education, get into contact with other people and institutio ns in the neighbourhood and possibly obtain a job.
Demand promotion initiatives
As a fifth type of broadband policy (a less common one), some cities try to promote the use of broadband Internet, as well as the development of broadband by giving demand subsidies. Eindhoven is a prime example. The city has the slogan to be "leading in technology". It believes that an increased use of broadband can boost the local economy and attract information and knowledge intensive companies. From this perspective, i t has set up a project called Kenniswijk ('Knowledge neighbourhood'): the aim is to stimulate the development of ICT broadband services and applications for end consumers. In co-operation with private enterprises and societal organisations, the city planned to create a "pilot area" with broadband infrastructure and services, consisting of 38,000 households (84,000 inhabitants). The project started in 2001, and is subsidized by the Dutch government and Eindhoven municipality. The national government supports the project with € 45.5m during a 5-year period. The basic idea of the project is to break the "chicken and egg" situation that stalls the development of the broadband market. On the demand side, the project organisation provides subsidies for inhabitants who subscribe to broadband (regardless of which technology they use). For this, € 13.6m is available. To stimulate the development of new innovative broadband services and products, organisations that come up with good product ideas are subsidized. An exa mple of a project submitted for subsidy is called "Vlinderflats Internet TV". Local volunteers want to make a weekly TV program, to be broadcasted on the Internet. The idea behind it is to stimulate social cohesion in the area.
In the city's policy to promote the development and use of broadband applications, the Users pay a monthly fee of € 25, for which they get E-mail, homepage space, other services, and help-desk support. Key partners are the housing corporations (they will connect the homes), Volker Stevin Telecom (makes a broadband link between the homes and the Technical University), and Via Networks (will operate as ISP). The Ecity organisation is responsible for the management and promotes the development of broadband experiments. In the summer of 2002, a consortium of companies announced to connect another 1000-2000 dwellings to optic fibre. Individual households in the area can apply for a subsidy of € 800. Of this amount, € 500 is meant to subsidize the physical construction of the fibre link. This will not cover the total cost of the connection. The big question will be how many households will apply. If the number of applicants is large enough, the project will be scaled up to 15,000 household s in the Kenniswijk area.
We have described a number of examples of broadband policies in the Netherlands, the UK, the USA and Sweden, but this number can easily be extended. Cities and regions throughout Europe are trying to promote broadband use in similar ways, often helped by national programs and funding. In the next sections, we want to critically assess the potential benefits of these policies (section 5) and the associated costs/risks (section 6).
Evaluating the benefits of local/regional broadband policies
In this section, we will discuss the benefits for the city of connecting to broadband.
Based on the policy documents and literature, at least five types of benefits can be discerned. Urban broadband policies may add to 1) the urban attractiveness for citizens;
2) the urban attractiveness for companies, 3) an improved quality or lower costs of electronic services 4) savings on public telecom costs and 5) social equality. Table 3 gives a tentative overview of the (alleged) benefits of each type of broadband policy, and attaches scores to each of the type of policies discussed in the last section.
The scores should be treated with caution, since no in-depth analyses were done to obtain these results and because the number of case studies is limited. Still, it is interesting to discern the differing strengths of the broadband policies. We discuss them in more detail below.
Improved urban attractiveness for citizens. Broadband Internet connections may
increase the attractiveness of places to live. Recent research supports this claim. Wired homes have the potential for being seen as more upmarket and desirable than others (Baines, 2002) . Hampton and Wellman (2002) found that computer-mediated communication reinforces existing communities: broadband Internet is used as a complementary way of staying in contact with neighbours. In Netville, a Toronto suburb that functions as an ICT test bed, it was found that wired residents have significantly more contact than non-wired residents. Several policy documents stress the potential of broadband for improving the quality of services and amenities. According to Leighton (2001) broadband will significantly change and improve peoples' daily lives: people get improved opportunities to receive education in their own homes, intricate medical data can be swiftly send within and between medical institutions, and telecommuting, business conferences and personal communications will benefit from using broadband. In an advice to the government, the Dutch Expertgroup Broadband considers broadband access as the oxygen of society (Expertgroep Breedband, 2002) .
From a societal perspective, it argues, broadband availability can have positive impacts on education, governance, safety, culture, trade and leisure.
All the policy types have a positive score in this category, although the number of citizens they reach differs. Stockholm scores highest, because its network encompasses the entire region and offers most broadband connections. The community network scores a 0, as we have assumed that only (semi) public actors are connected. However, if such networks are extended to companies and citizens, the score becomes positive also.
Improved urban attractiveness for companies. Electronic infrastructure is increasingly recognized as an important location factor for companies, especially knowledge and information intensive ones ( Healey and Baker Consultants, 2001 ). The Dutch "Expertgroep Breedband " links the growth of broadband Internet to the positive growth of the ICT sector in The Netherlands, and argues that 50% of the productivity increase can be ascribed to ICTs, in which broadband plays a prominent role (Expertgroep Breedband, 2002) . The cities and regions in our sample all regard the supply of broadband as a location factor: They hope to become more attractive for companies and citizens by offering better infrastructure and connections. Apart from general benefits, cities and regions perceive benefits from being (one of) the first to have high levels of broadband adoption, or "first mover advantages". Eindhoven, for instance, hopes to become a "broadband laboratory" that attracts innovative service providers and other businesses that are interested in many citizens connected to broadband Internet. As can be seen from table 3, three of five policy types will probably increase the attractiveness for companies. In each of them, companies get better and/or cheaper Internet access.
The community networks get a 0 score, as no firms are connected, and the grouporiented policies (Manchester) are only directed to individuals and households.
Improved quality of electronic services / lower prices. In the current situation, many cities have just one or two broadband Internet suppliers (typically, these are the incumbent telecom company that offers DSL on the copper telephone network and the broadcasting company that offers cable Internet). Even if cities have more suppliers, these parties are dependent on the networks of the incumbent s since they don't own their own networks. The incumbent players try hard to impede the delivery of competitors' services, often with success. If local governments invest in new infrastructures, notably in optic fibre, the competition in the broadband market can be stimulated, if governments decide to give the network ownership a public character and offer multiple service providers the possibility to use the network simultaneously. This can lead to lower prices and improved services. From this perspective, the generic supply policy of Stockholm has the highest score; Manchester's digital divide initiative has no impact, as there will be no service competition.
Public telecom costs savings. An explicit motive of some cities (for example Groningen) is to achieve telecom costs savings by creating a broadband community network that will handle all data traffic (including internal telephone traffic) from the organisations connected. The community network will replace all the telephone and data connections that were first bought from private companies. The cost savings can be used to lower municipal taxes or increase service delivery to citizens. Also, cities hope to promote competition for services on the new public optic fibre networks. As can be seen from the table, the community networks have the highest score in this category.
Modest positive impacts can be expected from generic supply policies (Stockholm). The impact of the other policy types is negligible.
Increased social equality; equal access to broadband. The lack of access to broadband limits the possibilities of accessing the Internet. This limited access to information can be considered as a form of social exclusion (Castells, 1998; Graham, 2002) , which can be prevented/fought by giving people access to broadband. Many cities stress the importance of broadband as a means for obtaining ICT skills, strengthening inhabitants' knowledge, extending social contacts and increasing job opportunities. Manchester primarily sees social benefits in its WLAN initiative: it is hoped that connecting people will give them more self esteem, facilitate their way back to the labour market, and promote social inclusion through the formation of lively on-line communities. In table   5 .1, Manchester's broadband policy gets t he highest score, as it explicitly addresses poor-adopting groups. The community network policy has some potential, as many cities explicitly state that they see these networks as a tool for "e-inclusion" (by setting up public Internet points in schools, libraries, municipal offices etc).
Costs and risks of local/regional broadband policies
The potential benefits of the broadband policies do not justify the policies per se. As in any evaluation, they should be critically assessed, and weighed against the costs and risks of the policies. Also, the question should be raised whether an alternative allocation of (public) means could yield similar or better results: ICT investments should never be a goal in itself but a means to achieve economic development, social inclusion or other policy goals.
Many proponents of government intervention argue that the market outcome is undesirable: in their view, broadband adoption rates remain too low, and weaker groups are largely excluded. This would justify policy measures. But to what extent are low adoption rates a problem? The adoption of a new technology typically follows an Sshaped curve. In the first stage, adoption only grows slowly. Rich and/or highly educated people are the early adopters. From a certain point, the number of users grows very quickly, as positive network externalities become stronger and prices fall. When the adoption rate reaches maturity, growth slows down again (Shapiro and Varian, 1999) . This pattern can be observed for the adoption of electricity, telephone, television, cable television networks, PCs and Internet. See figure 3 for a number of S-curves.
Geographically, metropolitan areas are the first places where new technologies are available, and small towns, rural and remote areas follow later. Interestingly, with new technologies S-curves seem to become steeper: the time span between the introduction of the new technology and adoption by the majority has decreased dramatically. This observation puts policies to fight the "digital divide" or "broadband divide" into question. The issue should not be to fight a digital divide (either social or spatial), but to fight it where the divide is persisting and damaging. Concerning broadband, the typical S-shape curve seems to apply. Adoption rates, although still low in many countries, are rising quickly, and prices continue to fall. From this perspective, policy can best be targeted at two categories: weak social groups (like in Manchester), and people in remote areas. For both groups, the reasons for low adoption are very different, however.
For weaker social groups, low adoption rates stem from low incomes, low educational levels, weak social support and high unemployment ( Van Winden, 2001; SCP, 2000) . Van Winden (2001) argues that the digital divide is a mere derivative of these factors, and concludes that generic social inclusion and labour market policies are indirectly more likely to promote ICT adoption than directly subsidizing ICT use. Source: Leighton (2001) In addition, there are a number of costs/risks that should be taken into account concerning broadband policy: 1) costs to taxpayers, 2) unbalancing a competitive industry.
Costs to taxpayers. Leighton (2001) however argues that even in the case of seemingly technological neutrality, existing dominant suppliers of broadband services are likely to benefit most, as well as suppliers of equipment to activate the infrastructures. This result is not neutral, as these technologies will be challenged by new ones. New competitors will emerge if they can challenge existing companies with lower prices or better service, or when they can enter markets that are not served yet.
Thus, "government programs that benefit existing providers ultimately reduce incentives to develop advances in service" (Leighton, 2001 ).
In the cases of Groningen, Rotterdam and Stockholm, the city itself (in the fo rm of a public company) becomes a player in the local telecom market, as owner or major shareholder of the fibre-optic infrastructure. Umino (2002) warns that this may lead to the creation of local monopolies. As a result, in the future, commercial players are less likely to invest in infrastructure in that area, even if better technologies are available by that time. The infrastructure market is distorted, although service competition on the infrastructure will probably increase. Umino (2002) mentions several other drawbacks of public ownership: 1) it is costly to maintain the network and upgrade it as technology changes; 2) public work projects are prone to inefficiency; 3) as a network owner, the government is badly placed to separate its regulatory role from its role a as network supplier. This may lead to unfair competition.
In the longer run, no one knows what technologies will best provide broadband. If existing providers benefit from broadband promotion policies, this creates a disincentive for new technologies. Tax credit or subsidy policies (like in Eindhoven) enable existing providers to offer their old technologies at lower costs, or extend their market to geographical areas they would not service without such policy. For newcomers it is less attractive/profitable to enter a new market when existing providers already offer broadband. In the end, broadband policy may have the effect that newer and better technologies do not get a fair chance.
Conclusions
Broadband communications are widely believed to provide the foundation for the development of the information society. However, despite deregulation and other policies, the adoption of broadband in Europe is relatively slow. In some areas (notably remote places), the supply of broadband is low or even non-existent, and in the more urbanised areas, the use of broadband is limited. Increasingly, municipalities intervene in the broadband market, arguing that policy intervention is justified because the market fails to bring broadband to the cities at the desired speed, scale, quality and price. In their view, in particular the lack of competition and the continued dominance of incumbent suppliers are to blame. Also, telecom companies are assumed to fail to invest because they are in financial trouble, mainly due to the large sums they spent on UMTS licences.
This article has shed light on the way cities are becoming more active in broadband infrastructure policy. We have demonstrated how cities intervene in the market, why they do so, and what goals they want to achieve with their policies. We have confronted the potential benefits of the various policy types with an analysis of the costs and risks of associated policies. Based on this analysis, we draw a number of conclusions.
One option for cities is to do nothing and let the market do its job. Like any technology, DSL or cable Internet take-up will increase, and later, private companies may be willing to invest in fibre or other advanced infrastructure to bring even higher speed access.
This option is cheap, but it may take a long time before broadband is available to large numbers of consumers and companies. This may undermine the competitiveness and productivity of companies and people in those cities.
Demand policies (like in Eindhoven) have the merit of distorting the market only slightly. However, they do not seem to bring the expected investments in broadband infrastructure. In the current development stage of the broadband market, and the situation of the incumbents (that dominate the DSL market), large scale investments in broadband infrastructure only come with heavy government support.
When the benefits, costs and risks are weighed, the most successful type of policy seems to be the generic supply policy in the Stockholm case, where the city has managed to build an extensive fibre infrastructure, and increase competition on services level. The strict separation of infrastructure ownership and services has been a key factor. The supply-model of Rotterdam (constructing fibre in newly built areas) and the community network (Chicago, Groningen), on the long run may develop into a similar structure.
The counter argument that such broadband policy would "thwart a competitive industry" is questionable: in most regions the broadband market is not that competitive, since telecom and television cable incumbents dominate it. On top of that, these types of local broadband policy may well lead to more competition instead of less, when services competition is set to increase. Opponents argue that governments should not promote one technology, as given the rapid technological developments, no one knows what the future will bring. Although in theory this is true, optic fibre is widely regarded to be a long-run future proof broadband conveyor: it is used as a backbone infrastructure for all the other broadband technologies.
Broadband policy to fight a digital divide is questionable from a "dynamic adoption"
perspective (S-curve), and in the case of Manchester is also quite costly. Where social inclusion is aimed for, an alternative allocation of means is likely to yield higher returns.
Cities invest a lot of money in broadband, and in the near future, many more millions are likely to be invested. This article hopefully contributes to this discussion. However, 
